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(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary nonaqueous electrolyte lithium ion 
battery having an excellent charging and discharging cycle characteristic by containing salt in 
any one of a space on a positive electrode, a space on a negative electrode, lithium salt 
contained nonaqueous electrolyte and a space inside a battery can. 
SOLUTION: A collector is coated with the electrode mix, which contains the active material, 
and after laminating the obtained sheet-like positive electrode and negative electrode and a 
band-shaped separator, they are spirally wound, and inserted into a battery can, and the 
inside of the battery can is filled with the nonaqueous electrolyte, which contains the lithium 
salt, so as to form a cylindrical nonaqueous secondary battery. At this stage, the salt is 
contained in either o ne of the space on the positive electrode sheet, the space on the 
negative electrode sheet, the nonaqueous electrolyte, or the space inside the battery can. As 
the salt, the salt of alkaline metal or alkaline earth metal, or the salt of carbonic acid , oxalic 
acid, nitric acid, acetic acid, phosphoric acid, and boric acid is desirable, and the salt at 0.02- 
10% by weight in relation to the positive electrode active m aterial is desirable exists, besides 
the active material. LiBF4 at 1-50% by mole in relation to the whole of the supporting salt 
desirably exists in the nonaqueous electrolyte. 
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0.1 B ao. 1 Fo. 1 O3.65, Sni.i AI0.4 Bo. 4 P 
0.4 Bao.O8O3.34, Sni.i AI0.4 PCso.osO 
4.23, Sni.i Alo.4 PK0.05O4.23, Sni.2 Al 
0.5 Bo. 3 P0.4 Cso.2 O3.5 , Sni.2 AI0.4 B 
0.2 P0.6 Bao.08O3.68, Sni.2 AI0.4 Bo. 2 P 
0.6 B ao. 08 Fo. O8O3. 64 , Sni.2 AI0.4 Bo. 2 P 
40 0.6 Mgo. 04 B ao. 04 O3. 68, Sni.i AI0.4 Bo. 3 
P0.5 Bao. 08O3.58, Sni.3 AI0.3 Bo. 3 P0.4 
Nao.2 O3.3 , Sni.3 AI0.2B0.4 P0.4 Ca 
0.2 O3.4 , Sni.3 AI0.4 Bo. 4 P0.4 Bao. 2 O 
3.6 , Sni.4 AI0.4 PKo. 2 O4.6 , Sni.4 Al 
0.2 Bao.i PKo. 2 O4.45, Sni.4 A 1 0. 2 Ba 
0.2 PKo. 2 O4.6 , Sni.4 Alo.4 Bao. 2 PK 
gjBao.i Fo. 2 O4.9 , Sni.4 AI0.4 PKo. 3 
O4.65, Sni.5 A 1 0. 2 PKo. 2 O4.4 , Sni.5 A 

I0.4 PK0.1 O4.65, Sni.5 AI0.4 PCso.osO 
50 4.63, Sni.5 AI0.4 PCso.osMgo.i Fo. 2 O 



1 1 
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[0037] SnGeoooi Po. i Bo.i K 
0.5 Oi.65 s SnGeo,02Po.3 Ko. i Oi.84, SnG 
eo. 02 Po. is Bo. is Ko. i O1.69, SnGeo.osPo.3 
Bo. 4 Ko. 1 O2.5 , SnGeo.osPo.s K 
0.1 O3.15, SnGeo.05Po.6 Bo. 3 Mgo.i Ko. 1 
O3.8 , SnGeo.osPo.s Bo. 5 Cso.05Ko.05O 
3.15, SnGeo.i P0.9 Ko. 1 O3.5 , SnGeo.i 
P0.7 Bo. 2 Ko. 1 Mgo.i O3.3 , SnGeo.i P 
0.5 Bo. 5 Bao.osKo.i O2.3 , SnGeo.i P0.5 
Bo. 5 Pbo.osKo.i O2.3 , SnGeo.i P0.5 B 
0.5 Mgo. 06K0. 15O3.325 , SnGeo.i P0.5 B 
0.5 Mgo. 2 K0.05O3.425 , SnGeo.i P0.5 B 
0.5 Mgo.01O3.201 , SnGeo.i P0.5 Bo. 5 Al 
o.osMgo.i Ko. 1 O3.425 , SnGeo.i P0.5 B 
0. 5 M go. 1 L i 0. 1 O3. 35 , 

[0038] SnSio.5 A 1 0. 1 Bo. 2 P0.1 Ca 
0.4 O3. 1 , SnSio.4 A 1 0. 2 Bo. 4 O2.7 , Sn 

510.5 AI0.2 Bo.i Po. 1 Mgo.i O2.8 , SnS 
io.6 AI0.2 Bo. 2 O2.8, SnSio.5 A 1 0.3 B 
0.4 Po. 2 O3.55, S n S i 0. 5 AI0.3 Bo. 4 P0.5 
O4.30. SnS io.6 A 1 0. 1 Bo.i P0.3 O3.25, S 
n S i 0. 6 A 1 0. 1 Bo.i P0.1 Bao.2 O2.95. Sn 

510.6 Alo.i Bo.i Po. 1 Cao.2 O2.95, SnS 
io.6 AI0.4 Bo. 2 Mgo.i O3.2 , SnSio.6 A 
lo.i Bo. 3 P0.1 03.05, SnS io.6 AI0.2 Mg 
0.2 O2.7 . SnS io.s A 1 0. 2 Cao.2 O2.7 , S 
nSio.6 AI0.2 P0.2 O3 . SnS io.6 Bo. 2 P 
0.2 O3 , SnSio.8 A 1 0. 2 O2.9 . S n S i 0. 8 
AI0.3 Bo. 2 P0.2 O3.85. SnSio.8 Bo. 2 O 
2.9 , SnSio.8 Bao.202.8 . SnSio.8 Mg 
0.2 O2. 8 . SnSio.8 Cao.2 O2.8 , SnSi 
0.8 Po. 2 O3. 1 

[0039] Sno.9 Mno.3 Bo. 4 P0.4 Cao.i Ft 
bo.i O2.95, Sno.9 Feo.3 Bo. 4 Po. 4 Cao.i 
Ftbo.i 02.95, Sno.8 Pbo.2 Cao.i P0.9 O 
3.35. Sno.9 Mno.i Mgo.i P0.9 O3.35, Sn 
0.2 Mno.8 Mgo.i P0.9 O3.35. Sno.7 Pbo.3 
C ao. 1 P0.9 O3. 35 

[0040] ±Bm.ZtlXft b1Xkte&tBMCfr& 

Ji, M&mt Lxwm^ryx-? ( I C P ) 

[0041] *m<?)nmt®^com&mxmt. z 
attffifciffttf h * tv* v mi or, 
nmim^t: o 5 o~7 0 0 *)i>%t>wt u^*, it 
t:. 1 oo~6oo*/p%awau\ 
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1 2 

<o>g£. %M$>z>wi. w$£Jg. mm. 7+iw+ 
[0042] %w<Dn®tt®izit&mjmz&£-£&z 

btfX'Zt. mm. vV9M KX&K (Hf , T 
a,W, Re, Os. Ir, Pt, Au. HgJ^t 

10 =Fmmm&mit&to (mm. sb. in, n 

[0043] 4^?m\*biihWimn}EWgym*> 

tmt m^^t^^n^mx-wm-t^ z t 

on^&mmkmwt mm. Pbo 2 , Fe 

2 O3 , Sn02 , I n! O3 , ZnOftb'^itiiiZ 

20 tih<mitmzY-^>y (mm. wctor&mm 

<rm%h&m* ^vyyfcMKb') Z^&ikhZbtm 
tt\>\ mzMiKit. SiOz . Sn0 2 . Fe 2 

0 3 , ZnO, Pb0 2 X'foh* 

[0044] mmvm^iitz^mmmcomi. %%m 
minh&winmttm^tz*) . 0. i~ioa*%# 

#*U*. 0. 2~5M»%*«Sf*L<. 
0. 3~3 U*. 

[ 0 0 4 5 ] & zaiifrtz. iEWfiWK*n.mm 
n&wi&itt&zbtfT**. mm. 

30 mwzx.xTMmiz£t)!m. ^u-Htrnx-wm. 

tzti>"cs&. mm. a xymn&xw-^xij 
7-t*u>i§zmi&%biz£ *)9mtz>zbtfmft> 
ti&.ttz. iE®%wg*?nmtmi*m b'<nmx 
nmxi>£^\ 

[0046] vs^ntcti. mm.m. m*m* 7 < ? 

40 wstis^T, m^tzmzzz^mTimmmx- 
ms. ±ttmrar£) . Axfm%b'<D?7 7T<< t 

m. r^vy??"/?. ^'yfiy^-/^ ^y 
tr-v^T*???, mm-Tiiyryy^m. mm 

&&MBMhii h v u 7 x - v ymmft* zmm 
50 mmmmb'zm&xteztit><DU-£®>b ix$&# 



1 3 

mi<omm±. muses fusrv ^ 1 ~~ 5 om% 

a*#iL<» fttl-3 0liX#|fiLv\ 

[0047] ssssot i-Tti. mm. f*mmmm. 

t'^'Jfy« #'Jxf-i/>. jtf'jrntfuy, xf-P-y 
-rnfi/^-i/'xy^-^ijv- (EPDM) . 
tfyftEPDM, X^-^yT'^^xy^A, ^'J7*?i; 
xy, 7?*=fA&tWUxf-i/y**^F£i|r*r5£ 
ttfvtt. £tz. ^swoi^fcy^-^tRiB-ts 

VVtSSSRWi. #J»a*#3 0 0°CJiLh^y7-TS) 

s. ^'jxfi/y, #yf-b 
97/Us!-nx*i/y (ptfe) , --Ky^-^fct-yr 
y (pvdf) . f h77WDifi/y-Mt7;i' 
*n7 , neu>'#'t£flc (FEP) , fh77^DX 
^-U-y-A-7;U^or;^;Pt'x:;i/x-f;^a^#: 

(pfa) , ^itv-vfy-^+ryi^ny-uv 

xf-^y^atS-ft, xf-uy— rb^/M^nxf-wy 
ft*^f*(ETFEffl|§) , jpJ^ooM^M-nX 

f-uy (pctfe) . j^r>i^x~ i )fy- j ^y^yii' 

^uTu^y^S^W: Tntvy-f h 77;M"n 
xf-L-ySM^-fr, xfuy-^nnh^Wnxf 

i^y^a-^* (ectfe) s ^-o-ftt'-'jry-^ 

■9-7;^o7"n t" v y - f h 7 7 ;^nxfv y£it£- 
ft. -ko-fct'-'j r r y-''N-7/^n^f-;i^h'^x- 
T/P- f^7 7/1^ nifl/ y±fcjt-£fr$: Dflil^t 

[ 0 0 4 8 ] 7 ^ 7-(i, tt*$*i*:«iftfc:*jvvc . ft 

4: SIS. tfyrnKl/y, Tpjx^y&if 

-3 0llXiWfiLK 

[ 0 0 4 9 1 4 * ymmmt . *<ast>'*«s^n*®» 
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[0050] *wn<oft*-&mmzm^t>ti&jE ■ m 

wmm^^mum^mx-mx-fmrnm^t^ 
mm. mm, 7-r9-, -r^y^m E^naon* 

[00513 vwffu. HRt. *<o««tfc» 
mtsyf-^Aig (r-^y^y^^A^f-^y) 

-K xf-wya-sK^-K T^Uytf-tf^-K 
20 s^f-zMf-^-K >*x?-;Mr-si**- K ^f-;u 
xf-;Mr-#*-K r-71-ny7h>. *m*+ 
;K 11/flK 1, 2-y^h^yX^y, fb5h 
Kn77y. 2-/f^fh7tHD77y. Wf;!' 
Xlltti/Y. 1. S-^V?^ */l^TSh\ 

^ f-/ptfrt^ r 5 h\ y 5 y , r -b h - h u 
;K -hn^j'y, x^-;^y^7-fA N 'jy^hUx 
*r;k h'J^b^f^^y. mv^yiif*, x 

/^7y> 3-*?-^-2-**ir/yi'V>\ 7°nf 

30 xf-^x-r^, 1, 3-rnA'y-t;i/hy^i:'c7)^r 
ohyft^?g^5:^f|,c:t* { -C'#. ^it^O-ai: 

1rt>V+*7J>Xk<M}+*yb IXii. Mtlf. c 1 04 

- , BF 4 - , PFe - , CF3 SO3 - . CF 3 CO 
! • , AsFe " > SbFe " , ( C F3 S O2 ) 2 N 

- , BioC lio 2 " . ( 1, 2-y^HyX^y) 2 

c 1 04 - , mmmm*]>\/Xym*y. aicu 

- , cr . Br- , 1- „ ^oD^^y-fb^coT- 

m7x.-)v**7m4*>zmfhzttfx'%. z 
40 nb^n*Mtzffi)±&8m-ti>zbipv$&. % 

h*$tit&Zki)W£L\\ mitt. =J^iV-t)-X 
*-h, V*^)Vi]-it^-y^ ^f-^xf-;^-^- 
-h Ztt>W£L\,\ £tz. xfl/y*-;}( 

U\ ^^xf-i^y^-^-h^JJAH:, rnei/y 
^-^-h s l. 2-^h^S/x^y, V^iVfi 
-X*- Y h h v Mi y'xf-;W - h * 3I1:?S^ t 
?t«»?S^LiCF3S03 . LiC104 , LiBF 
50 4 8J:tf/**WiLiPF6 **trtMHir*«ff4 L 



(9 

1 5 

K **i4>*>SJWCti, LiPFs t>*&iklZbifi 

[0052] ziib'm'gzmmmzmiit&m. » 

9 0. 2~3*A-A*$F4U\ 

[ o o 5 3 ] Wimaffiic&att&Qflttjffitb 

mwrt*«H*«iwr»:*»t4>ii4. mmmmmn 10 
tea, Li^sm ADyy-fkfe, m*m&zifit 

<mtytlX\i6. **»Tt). L i 3 N, Li I, Lis 
NI 2 , Lis N-Li I-LiOH. Li 4 Si 
04 . L i 4 S i 04 -L i I - L i OH, x L i3 P 
04 -<l-x)Li 4 Si04. Li2 S i S3 , WtV> 

[00 543 HWmimMWTte. #y x^y^-tf 

j-ymmmi&tstfy?-. 4*>MW&z&tsxw 20 
- 1 ±ie#7°o h vmMmnm&m. y yrn^x^v 

hv-y? xmw^mxh & . s 6 c » # y r ? y n- 

MJyP**B«fciK^S2r8;i»S. 4fc. iSSIfc* 
[ 0 0 5 5 ] 4fc » UW^3EJW1ftttiS^6 3 W 

a. ^-y-yviihyrs -bw<.>-v>mmtfc. 30 

n, n' -H$-f s^ys/yy, xfi/y^y3-;i/y 
7/Mf/Px— t/k ^Hary^-^AJg, ^yxf-w 
y^yr?-;K t"n-;k 2-* HFS'X*/-;!/, a 

i c 1 3 , mm^'j-?-mm^mM^y-?-. b y 
;p*yy, */^-;i^fi«-»ory-/Hfc^«. 12- 
. y -y ? h y r 5 h 1 4 - r/i^/i^/i/* y y , 

[ 0 0 5 6 ] 4fc, WfiK^^flSttK-f S^AIC^no 

* t fcfcfc*j*«fcijajMr* 4 # * ; k it? 

[ 0 0 5 7 ] lEm^nmcry&miizitwmbz^ 

ldm**&*iitiZbiPC*i>. mitt* wm*> 
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[0 0 58] •fe^'CU-^-tU'Ctt. *#&-ftf>i£$ 

mm^^tiz. 4fc, 8oica±-c?L*wiL» & 

»*tt*» 6 jK y 7* u t u yfc J: /4 fctt# y x^-p y 
*riftf>*1^7 4 y»#yv-ASl,^9^li«*4f*» 

-coumt. -m^zmmm^^-^-t ixm^ti 

hmBtfR^btll. 0itt£. 0. Ol-lOjumj&sffl 
^-WKHTfflV^iii. WiHf, 5~3 0 0wmil 

mht^tztih com *> t- 1 «t ^ . 
[00593 maMto&ttttfc L-tfi. m&ztix: 

7/^-^A^xf y^xii^ffit^-,-jfy. - 
mz^ r^s-^^ftiv^ir^s-^A-^^ff 

ZT>UxM<v$miz$-#>^ - f-^y*|) 
v4i«Sffla$-ii*fc<o s Ai -Cd^tm^ 

(i, 7t^/l-«ffi, 7J>UJ±, j^-h, ^7h. >N°yf- 
— 5 0 0 ix mCD h (T>ifim V L>tlh . 

[00603 mmcoBmos- h , >-y y^-, «pp, 

*-fya, /5t'7S, a-s. T-rvrfta 

v- « 7ssi>'x?x h^-y 3 ya*>m t 
t\ fltmu, o . i-ioo m/^mmxmn&^tih 

W-Mt, VJjmcrt&mtLtlVlBX*. l~2 0 00/z 



(10) 
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1 7 

[ o o 6 1 3 is- vtm^mteffiit lxiz. -m 
tc^ffl § fix ^zimzmm-tz z 1 h.mz. 

^hh^m^h^xm^hzt-hmt u\ mi 

8 0-3 5 OXWSfflfftit L< . mz 1 0 0-2 5 0 
XXfflBtlffi* U\ Wft^*T2 0 0 0 p 

pmJBlT* t #iL<. iEfl^W. affi£ai*«*R-Ctt 
-eft-eft 5 0 0 p p mfilTt-rSi kt>H >f ?)ljtcr>& 

ft&v^\ 0. 2~3t/cm2 ##£Lv*. ijwy 
-7Uxm<V7Uxm%te. 0. l-~5 0m/4h&*#4 
U*. M$-2 0 0 4 C*W4U\ IEfl& 

i/-hfc»t*ftflS^-M:O»0Jt*li» 0.9- 
1. l3Wff4U\«ffc. 0. 9 5-1. 0**»iL 

1 0 0 6 2 ] ROSAS'- h LTfifc 

sau mumm^xmmmmi. zcr>k*. 

t>Sn. 0Utf, ii*SfilM:*?i:l/C. ba-X. A 
>M*/k PTC*?$rtfWflV^*i4. 4*:. 

**. 4fc. K^z&K^mcimmmmAsfz 

tin. 4fc. l/C. «Msrtffi^)±#tJ: 

Liz C03 , LiHCOs. Nai COs , NaHC 
Os , CaCOa N MgCOs %t'CD§mU%k'tffol l f 

y. ?nA. t'J^fy. ffl. T/t-S-^Mri'^J! 
&&V^2*ft£<>5-&&>&*ffl^4>ft4. 3f-\"y7\ ft. v 
-K 'J-«*ll (W. HSL5U4 

ZktfX'ZZ. tMv—A-ffJfi. TX?T)VY%Z<F> 

mzt^tohhx^hit^M^m&tyizm^ z t t<x- 

[0063] **^N«Z»««S«ffl^(Ctt, ftCK 



1 8 



10 



20 



30 



-*7*/UCD. s^fa?. m^x-A-,. flrfSB 
^— , T^foy. B#|f, xhnsK, ^^9. mm® 

t>tih. set. zmmmm. ¥mt ixm^izttf 

[0064] *^o»4 LvvH^*ii. URnttmt 

t lvw. mizjEm%mmt ix. l i , c o o 2 . l 

i.Mni 04 (ZZX'O^x^l ) mWVlb 

ixr-bi-uy75-y?t>mz-£ts. iE®mmMzzT 

X. Uf-^A^JR. Uf-^A-^A (Li-A l ) , D» 
JHfc&«L Ktt(LiCoV04 , SnOi > Sn 
O. SiO N GeOz , GeO, S n S i O3 , SnS 

1 0. 3 Alo. 1 Bo. 2 P0.3 O3.2 ) , K-fLft (Ti S 

2 % SnS 2 x SnS, Ge S2 , GeS) ftfZiltt 

m^ix^y^xmfrmfrbftbtix^h, *-vk 

o h° ^ y ^ - ft V -? - & if^)x 7 x h -7 - £ 4 v % 
tt.&&LXm^lZktfVZ&. £tz. WMWLklX. 
xf-l^y^-t'^-b, SfeC. i/'xf-^-sK*- 



40 



-it, x&mmnkix. lipfb $<^^. l 

i BF4 . LiCFa SO3 ^t'WJ^-^AJg^ii-o-U 

T , u to t u y S) h v^isK u xf - p y<z)iji&4 fctt 

50 BfflTlSfii*±H t S-fe-' , «k-^-) 
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1 9 



20 



20 



[0065] 
^Sfeffll 

0*>& 2 0fi*%2f AUc&, *V§te#X4>lCT 1 0 0 
XmmUzbZZ. 1. 54g/ctf K$Sft 10 

;<t*as««Ki: ix 9 oa*%» LT7 ■•/ 

iYX-V^ymm ( PVDF ) Sr 1 OM%i!-£U ft 

ffi£#j£ff®U:. act. <r*>a«£M*N-.x*/n; 

$ 1 0 MmcO^coailS^MHtx^X WU-xa y& 

80/* nu m$4 lmnu ££ii3 0 Ommt Lfc. 
[0066] JE&k IX. iEflKSIWUciPffi^L i C o 
0 2 Sr8 7M%, ^«HS8Sr6ftl%. r-bf-uy 

5j-nxf-l/y*4MWft* 3**%fc^MR*Jfc UCC MC 

y-fcw* 2 o/xm^r^s-^AaopiiiifcjjEftS 

SA%feT#£>ft£.X5 U - SrH*fcJ¥S 2 0 ju 
TA'S -^AfStfJpiBBC&ffi Ifzy->T)IC - 2 

ut. mz. y>7frc-2xmmifzmtkmi-h<j 
wcfit. mix'^LtzZMcot&zmnLxmniz 

[00 67] JJEjEffiX^SSrsK Uxf-UVtt^-bA 

-**-bfcvX^y#-;K*-b$:2 : 8<7)JtTiI 
^L*»ttfc:L i PFe i l^)U%^ltzi>mm 

ixisv yy-mco^MZfttiiit:. zwm* 1 o#^ 

OfllfllU 1 300mA: 4. 1 0V N 2B#0C9CC- 
CV3£*U 1 3 00mA<7)^l;SfiT'2. 8V£T1fci 

«&* (WT^Sfttf ^ ) 4 . 2 5 01M ? 

[00 68] 
[«1 ] 



40 



No. 








m n 


1 


C- I 




7 9 




2 
3 


C-2 1 
C-3 l 


NaflCOa 


9 3 
8 6 


f» 


4 


C-4 


MnCO, 


9 1 


ft 


5 




KaiCxOs 


) 9 0 


ft 


6 




TBICOOU 


9 0 


ft 


7 


C-7 


Na,BP0« 


9 0 


ft 


8 


C-8 


CaCO, 


8 8 


ft 


9 


C-9 


CeCO, 


9 1 


If 


10 


C-10 


CeCiO, 


9 1 


ft 



30 Wt 



[0069 3 ai3&»4>W4>s6«flrJ:5fc. &S0%\>-*C- 
l$:^fflL^«^(i+^^^;H4Wf^»ti-r. i 
ftfcfcf L,T«»£ffiHi Ufc«ffi»4Jlif 4ttffit*fi t 

ifiiifrh „ 

[00 70] *BtW2 

BKl/f-^AfciWftaA/l^fcLi : 0 2 =1 : 1. 1 
fc$r*J:3fca£U 3SSH+-C9 0 01C, 5«$njftj& 
U LiCo0 2 fc#»y?^<Ofi£LfciSIWrD- 

1 fcfHHU:. R^KKUJaBl/f-^AtfL iCoO 

2 \ZM IX 2 V ^ . fttltffeH 1 cr>C - 
2KtJV^ft»Uf-»>A*»LiCo02 tC**LT2*JI 

J: o fciES^JW+tcaaiD LfclfyTVI/D - 2 Sr 

mitz. nmmi tmmizzmmz 1 o*tjojwi 

uaawess* .3oo m A<nfewmmm<r> , %3.t it 

fflLfc«*<w-f ^/n$ttt±8 1 %?hz<wzfti^ *r 
>tji>d - 2 zmm t tzmmx'U 9 a % t &titz&mz 

^Itz. StC^-MfttJi, D-l«i§3-#7 9%T'$) 
S <7) K » t X , D - 2 Ttt 8 9 % t KTOBijE^flHlT 

[007 11SW3 

t®vSft«fc LTJ2TF*>£JS£fr->fc. 'J yg^ l 
0. 3g.-BMK«6. 7g,=if£Z«*l. 7«, 
IRBWU^O. 6 9g,IftV/*y7iO. 4g, 
ZiWty^v-^A 1 . OgSrlSs^^L. T/PS-M! 

ioarfcAft, r/i'd , y#ffl»T 1 sr/^-T-i 000 
•CiTJfaU:. l l OO'CT'l 2B$l8HKAL^ft. l 

Q-c/ftx-mi&iziX'&i&i. mm*£W9i}iix. 

SnGeo.i Bo. 5 Po.5 Mgo.i Ko.i 03.35$r# 

?z . mt&'fazwsm §^;yx7hs ^x^ 

1) . Ztll,ZCuKa®t:m\ l VzXm®iftmzi5^X2 

em? 2 8° ftajcnja*#tsrd-F5rt-^i^r 

f 0 » 2 (9ffiT'4 0 ' ULh7 0 ' OTKJiUft 

50 tttf5EH«RJia.4>*i5rj&»-3fc. ±iEft^*Srfiffiaflrtt 
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7yy7Z3mm%. WMMb LX 7 v -ftt*— U f>I 
Hit (PVDF) £4afi%&£U Hffi£Jffl£tf3SL 

fc. act, ^nm^m^tuvt^^^iv-^nvo-x 

l3*K4:*fc. *ZMfctLxm&LXX7V-Zft 
SLfc. JJEfifl^«0#fttt*. J¥S 1 0/im«flf« 

f25 5 mm, ^£Ji5 1 Ommh Lit. 
[0072] iEffifc LT. iES?g*»fcllTK<OL i C o 
02 £94fi»%. T^\yy-fv~y9i3mM%. & 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the electrode which contains an active material in a charge collector - the nonaqueous 
rechargeable battery characterized by making it contain salts any of the space on this positive electrode 
and/or a negative-electrode sheet, in nonaqueous electrolyte, or inside a cell can they are in the 
nonaqueous rechargeable battery which consists of nonaqueous electrolyte containing sheet-like the 
positive electrode, the negative electrode, and lithium salt which come to apply a mixture. 
[Claim 2] The nonaqueous rechargeable battery according to claim 1 characterized by these salts being 
at least one sort of salts chosen from the salt of alkali metal or alkaline earth metal or carbonic acid, 
oxalic acid, a nitric acid, an acetic acid, a phosphoric acid, and boric acid. 

[Claim 3] The nonaqueous rechargeable battery according to claim 2 characterized by these salts being 
at least one sort of a lithium, sodium, a potassium, caesium, magnesium, calcium, barium, the carbonate 
chosen from manganese, an oxalate, a nitrate, acetate, phosphate, and borate. 

[Claim 4] A nonaqueous rechargeable battery given in any 1 term of claims 1 -3 characterized by these 
salts existing apart from an active material in 0.02% of the weight or more of positive active material, 
and 10% of the weight or less of an amount. 

[Claim 5] the inside of this nonaqueous electrolyte ~ LiBF4 more than 1 mol % of the total amount of 
supporting electrolytes, and less than [50 mol % ] - nonaqueous rechargeable battery given in any 1 
term of claims 1-4 characterized by existing. 

[Claim 6] these salts ~ a positive electrode ~ a mixture - a nonaqueous rechargeable battery given in 
any 1 term of claims 1-5 characterized by making it exist in inside. 

[Claim 7] A nonaqueous rechargeable battery given in any 1 term of claims 1-5 characterized by making 
these salts exist in nonaqueous electrolyte. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cylindrical nonaqueous rechargeable battery which 
inserts the swirl type electrode which wound sheet-like an electrode and a band-like separator spirally 
behind the laminating into a cell can. 
[0002] 

[Description of the Prior Art] Development has progressed in recent years as a cell of the high capacity 
mold which generally changes the nonaqueous electrolyte rechargeable battery containing lithium salt to 
a conventional lead cell and a conventional nickel-cadmium battery as a lithium ion battery. However, 
these lithium ion batteries cannot be said to be enough [ a charge-and-discharge cycle life ] although an 
energy density is high. In small [ of electronic equipment in recent years ], and the need of the power 
source for migration accompanying lightweight-izing, improvement in the further cycle life is desired 
especially. As a means which raises cycle nature, it is the approach of adding iron salt or a gallium salt 
in the electrolytic solution like the publication to JP,3-289065,A, for example. Or containing a metal salt 
in the electrolytic solution of fluorine content like the publication to JP,4-62764,A is known. However, 
for these salts, it is a method of ** to stick to the inside of an electrode sheet or the opening of a 
separator with the organic decomposition product in a cell, or to precipitate to it, and to cause the 
increment in resistance to it in a long-term cycle. 

[0003] Moreover, as other salts, making a lithium carbonate contain in positive active material for safe 
current cutoff is known in JP,4-328278,A. However, in this configuration, although effectiveness was 
high to current cutoff to be sure, the high current carried out charge-and-discharge proper ****** ? and 
lowering of the physical reinforcement accompanying expansion contraction of the active material at the 
time of charge and discharge showed that the amount of ** did not cease at the long-term cycle activity. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the 1st object of this invention is to offer the 
nonaqueous electrolysis rechargeable lithium-ion battery which was excellent in the charge-and- 
discharge cycle property. Furthermore, in detail, the physical reinforcement of an electrode sheet is 
reduced, or the increment in cycle **** resistance of charge and discharge is prevented, and a cycle 
property is to offer a good nonaqueous electrolysis rechargeable lithium-ion battery. 
[0005] 

[Means for Solving the Problem] the electrode with which the object of this invention contains an active 
material in a charge collector ~ it was attained by the nonaqueous rechargeable battery characterized by 
making it contain salts any of the space on this positive electrode and/or a negative-electrode sheet, in 
nonaqueous electrolyte, or inside a cell can they are in the nonaqueous rechargeable battery which 
consists of nonaqueous electrolyte containing sheet-like the positive electrode, the negative electrode, 
and lithium salt which come to apply a mixture. 
[0006] 

[Embodiment of the Invention] Although the desirable gestalt of this invention is explained hereafter, 
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this invention is not limited to these. 

(1) the electrode which contains an active material in a charge collector - the nonaqueous rechargeable 
battery characterized by making it contain salts any of the space on this positive electrode and/or a 
negative-electrode sheet, in nonaqueous electrolyte, or inside a cell can they are in the nonaqueous 
rechargeable battery which consists of nonaqueous electrolyte containing sheet-like the positive 
electrode, the negative electrode, and lithium salt which come to apply a mixture. 

(2) A nonaqueous rechargeable battery given in the term 1 characterized by these salts being at least one 
sort of salts chosen from the salt of alkali metal or alkaline earth metal or carbonic acid, oxalic acid, a 
nitric acid, an acetic acid, a phosphoric acid, and boric acid. 

(3) A nonaqueous rechargeable battery given in the term 2 characterized by these salts being at least one 
sort of a lithium, sodium, a potassium, caesium, magnesium, calcium, barium, the carbonate chosen 
from manganese, an oxalate, a nitrate, acetate, phosphate, and borate. 

(4) A nonaqueous rechargeable battery given in any 1 term of claims 1-3 characterized by these salts 
existing apart from an active material in 0.02% of the weight or more of positive active material, and 
10% of the weight or less of an amount. 

(5) the inside of this nonaqueous electrolyte — LiBF4 more than 1 mol % of the total amount of 
supporting electrolytes, and less than [ 50 mol % ] — nonaqueous rechargeable battery given in any 1 
term of the terms 1-4 characterized by existing. 

(6) A nonaqueous rechargeable battery given in any 1 term of the terms 1-5 characterized by including 
dimethyl carbonate 80% from 5 of total electrolyte weight in this nonaqueous electrolyte. 

(7) these salts — a positive electrode ~ a mixture - a nonaqueous rechargeable battery given in any 1 
term of the terms 1-6 characterized by making it exist in inside. 

(8) A nonaqueous rechargeable battery given in any 1 term of the terms 1-6 characterized by making 
these salts exist in nonaqueous electrolyte. 

This positive-electrode sheet contains lithium content transition-metals oxide as positive active material. 

(9) This lithium content transition-metals oxide A lithium compound and a transition-metals compound 
(transition metals here) A nonaqueous rechargeable battery given in any 1 term of the terms 1-8 
characterized by being mixed and compounded so that the mole ratio of at least one sort chosen from Ti, 
V, Cr, Mn, Fe, Co, nickel, Mo, and W of each sum totals may be set to 0.3-2.2. 

(10) A nonaqueous rechargeable battery given in any 1 term of the terms 1-9 to which this negative- 
electrode sheet is characterized by including the compound of the following general formula (1) as a 
negative-electrode ingredient. 

SnMl a Ot General formula (1) 

The inside of a formula, and Ml Expressing aluminum, B, P, Si, germanium, the 1st group element of 
the periodic table, the 2nd group element, the 3rd group element, and two or more sorts of elements 
chosen from a halogen, a expresses 0.2 or more and 3 or less number, and t expresses 1 or more and 7 or 
less number. 

[0007] the salts of this invention — 0.02% of the weight or more of positive active material, and 10% of 
the weight or less of an amount — an active material ~ an individual exception — a mixture ~ the inside 
of the electrolytic solution when it exists inside ~ the dissolution or an electrode ~ especially the thing 
that it is contacted in the electrode sheet upper part, or is made to exist in the interior of the electrolytic 
solution and the cell can which can be contacted in the exterior of a winding group is desirable, without 
being bound so that it may unite with a mixture, the salts of this invention — above — a mixture - even 
when it was comparatively used by the high current, even if it used other salts or repeated the charge and 
discharge of 200 or more cycles [ the case where were hard to cause lowering of capacity and it is made 
to contain in an active material / especially ] by making it exist in the interior of a cell can in a sheet, it 
became clear that there are very few increments in resistance inside a cell. 

[0008] The salt used for this invention has the desirable salt of the salt of alkali metal or an alkaline 
earth metal or manganese, iron, cobalt, nickel, zinc, and tin. As an alkali metal, a lithium, sodium, a 
potassium, and caesium are desirable. As an alkaline earth metal, magnesium, calcium, and barium are 
desirable. As a salt of these elements, each salt of carbonic acid, oxalic acid, a nitric acid, an acetic acid, 
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a phosphoric acid, boric acid, a sulfuric acid, a sulfiirous acid, and a phthalic acid is used preferably. 
Each salt of carbonic acid, oxalic acid, a nitric acid, an acetic acid, a phosphoric acid, and boric acid is 
more desirable. As for especially a desirable thing, it is desirable to use at least one sort of each salts of 
sodium, a potassium, caesium, magnesium, calcium, barium, manganese, iron, cobalt, nickel, zinc, the 
carbonic acid of tin, oxalic acid, a nitric acid, an acetic acid, a phosphoric acid, and boric acid. The 
amount of these salts used is electrode sheet lm2. They are 2 or more millimols of hits, and 500 
millimols or less. Five or more millimols are 5 or more millimols and 200 millimols or less more 
preferably 250 or less millimols. 

[0009] furthermore — the case where the salt of this invention is made to contain in an electrode sheet — 
for example, the dispersant like a carboxymethyl cellulose — an electrode — using 0.5 % of the weight or 
more and 5% of the weight or less of an amount to a mixture ~ especially — the charge-and-discharge 
cycle property under an environment 40 degrees C or more, and the electrode in a cycle ~ it turned out 
that it excels also in the physical property of a mixture. 

[0010] Moreover, it turned out that the effectiveness of this invention differs also by the presentation in 
the electrolytic solution, using 5% or more of dimethyl carbonate of total electrolyte weight at least 
especially as an electrolyte -- good — better. As for the combination effectiveness with the salt content 
thin film layer of this invention, the improvement effect was seen not only at the cycle property at the 
time of low temperature but at the time of an elevated-temperature cycle 25 degrees C or more. 
Furthermore, it is LiBF4 as a supporting electrolyte. It became clear that a cycle property also with more 
desirable also using more than 1 mol % of all electrolyte supporting electrolytes and less than [ 50 mol 
% ] was acquired, and such combination effectiveness — the above-mentioned salts — a positive 
electrode ~ a mixture - when **(ing) inside or in the electrolytic solution, a result which is referred to 
as that the most remarkable effectiveness is acquired and which cannot be expected at all was brought. 
[001 1] Next, the detailed content of a configuration about the nonaqueous rechargeable battery of this 
invention is shown. The positive electrode and negative electrode which are used for this invention paint 
the binder layer containing positive active material or a negative-electrode ingredient on a charge 
collector. When a positive electrode and a negative electrode are sheets-like, it is desirable to prepare a 
binder layer in the both sides of a charge collector, and the binder layer of one field may consist of two 
or more layers. A binder layer contains a binder, an electrical conducting material, etc. other than the 
matter concerning insertion bleedoff of light metal ion like positive active material or a negative- 
electrode ingredient. You may have the protective layer which does not contain the active material other 
than a binder layer, the under coat prepared on a charge collector, the interlayer prepared between binder 
layers. As for the layer which does not have these active materials, it is desirable that a conductive 
particle, an insulating particle, and a binder are included. 

[0012] Although the transition-metals oxide which can insert and emit a lithium ion reversibly is 
sufficient as the positive active material used by this invention, lithium content transition-metals oxide is 
especially desirable. The example of such positive active material is indicated by JP,6 1-5262, A, the 
United States patent No. 4,302,518 description, JP,63-299056,A, JP, 1-294364, A, JP,4-30146,B, United 
States patent No. 5,240,794, said 5,153,081 numbers, JP,4-328,A, No. 258, JP,5-54,A, No. 889, etc. As 
desirable lithium content transition-metals oxide positive active material used by this invention, oxide 
including the lithium content Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Mo, and W is raised, moreover, alkali 
metal other than a lithium (the [ of the periodic table ] the [ I A, ] element of II A) ~ and ~ or aluminum, 
Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, B, etc. may be mixed. 0-30-mol% of the amount of mixing is 
desirable to transition metals. 

[0013] It is more desirable to mix and compound as desirable lithium content transition-metals oxide 
positive active material, so that the mole ratio of each sum total of a lithium compound / transition- 
metals compound (at least one sort chosen from Ti, V, Cr, Mn, Fe, Co, nickel, Mo, and W with 
transition metals here) may be set to 0.3-2.2 rather than being used by this invention. It is desirable to 
mix and compound so that the mole ratio of the sum total of a lithium compound / transition-metals 
compound (at least one sort chosen from V, Cr, Mn, Fe, Co, and nickel with transition metals here) may 
be set to 0.3-2.2 as especially desirable lithium content transition-metals oxide positive active material 
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used by this invention. It is desirable that the especially desirable lithium content transition-metals oxide 
positive active material used by this invention is Lix QOy (Q is mainly the transition metals with which 
a kind contains Co, Mn, nickel, V, and Fe at least here), x=0.02-1.2, and y= 1.4-3. As Q, aluminum, Ga, 
In, germanium, Sn, Pb, Sb, Bi, Si, P, B, etc. may be mixed in addition to transition metals. 0-30-mol% 
of the amount of mixing is desirable to transition metals. 

[0014] As most desirable lithium content transition-metals oxide positive active material used by this 
invention, Lix Co02, Lix Ni02, Lix Mn02^ Lix Cog nickel 1-g 02, Lix Mn 204, and Lix Cof Vl-f Oz 
(it is x=0.02-1.2, g= 0.1 to 0.9, f= 0.9 to 0.98, and z=2.01-2.3 here) are raised. As most desirable lithium 
content transition-metals oxide positive active material used by this invention, Lix Co02, Lix Ni02, Lix 
Mn02, Lix Cog nickell-g 02, Lix Mn 204, and Lix Cof Vl-f Oz (it is x=0.02-1.2, g= 0.1 to 0.9, f- 0.9 
to 0.98, and z=2. 02-2.3 here) are raised. Here, the x above-mentioned values are values before charge- 
and-discharge initiation, and are fluctuated by charge and discharge. 

[0015] Although positive active material is compoundable with the approach and solution reaction 
which mix a lithium compound and a transition-metals compound and are calcinated, especially its 
calcinating method is desirable. The burning temperature used by this invention has desirable 250-2000 
degrees C, and its 350-1500 degrees C are [ that what is necessary is just the temperature which some 
mixed compounds which are used by this invention decompose and fuse ] especially desirable. It is 
desirable to carry out temporary quenching at 250-900 degrees C on the occasion of baking. As firing 
time, 1 - 72 hours is 2 - 20 hours desirable still more preferably. Moreover, dry type or wet are sufficient 
as the mixing method of a raw material. Moreover, you may anneal at 200 degrees C - 900 degrees C 
after baking, especially a baking gas ambient atmosphere is limited — not having — an oxidizing 
atmosphere and reducing atmosphere — all can be taken. For example, the gas which prepared the 
oxygen density in proportion of arbitration among air or hydrogen, a carbon monoxide, nitrogen, an 
argon, helium, a krypton, a xenon, a carbon dioxide, etc. are mentioned. 

[0016] As an approach of inserting a lithium ion in transition-metals oxide chemically on the occasion 
of composition of the positive active material of this invention, the approach of compounding by making 
it react with a lithium metal, a lithium alloy, butyl lithium, and transition-metals oxide is desirable. 
Although especially the average grain size of the positive active material used by this invention is not 
limited, 0.1-50 micrometers is desirable. It is desirable that the volume of a 0.5-30-micrometer particle 
is 95% or more. It is still more desirable that the volume which a particle group with a particle size of 3 
micrometers or less occupies is 18% or less of a whole product, and the volume which 15-micrometer or 
more particle group 25 micrometers or less occupies is 18% or less of a whole product. Although not 
limited especially as a specific surface area, 0.01-50m2 / g is especially desirable at a BET adsorption 
method, and 0.2m2 / g-lm2 / g is desirable. Moreover, as pH of the supernatant when melting 5g of 
positive active material to 100ml of distilled water, 12 or less [ 7 or more ] are desirable. In order to 
make it a predetermined grain size, the grinder and classifier which were known well are used. For 
example, a mortar, a ball mill, a vibration ball mill, a vibration mill, a satellite ball mill, a planet ball 
mill, a turning air-current mold jet mill, a screen, etc. are used. The positive active material obtained by 
baking may be used after water, aqueous acids, an alkaline water solution, an organic solvent, and a 
water organic solvent wash. 

[0017] In this invention, the positive active material with which plurality differed may be used together. 
For example, the expansion contraction behavior at the time of charge and discharge can use a reverse 
thing. The desirable example of the positive active material which expands at the time of discharge (at 
the time of lithium ion insertion), the desirable example of the positive active material contracted at the 
time of charge (at the time of lithium ion bleedoff) is a spinel mold lithium content manganic acid ghost, 
contracts at the time of discharge (at the time of lithium ion insertion), and expands at the time of charge 
(at the time of lithium ion bleedoff) is lithium content cobalt oxide. As a desirable structure expression 
of a spinel mold lithium content manganic acid ghost, it is Li2-x Mn 204 (0<=x<=2), and is Lil-x Mn 
204 still more preferably (0<=x<=l). As a desirable example of a lithium content cobalt oxide, it is Lil- 
xCoO2(0<=x<=l). 

[0018] As a negative-electrode ingredient used by this invention, what is necessary is just occlusion and 
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the compound which can be emitted about light metal ion. Especially, a light metal, a light metal alloy, a 
carbonaceous compound, an inorganic oxide, inorganic chalcogenide, a metal complex, and an organic 
high molecular compound are desirable. These may be independent, or it may combine and they may 
use. For example, the combination of a light metal, a carbonaceous compound and a light metal, an 
inorganic oxide and a light metal, a carbonaceous compound, and an inorganic oxide etc. is mentioned. 
Since these negative-electrode ingredients give the effectiveness of high capacity, high discharge 
potential, high safety, and high cycle nature, they are desirable. 

[0019] As a light metal, a lithium is desirable. The alloy which contains the metal or lithium which 
makes a lithium and an alloy as a light metal alloy is mentioned, aluminum, aluminum-Mn, aluminum- 
Mg, aluminum-Sn, aluminum-In, and especially aluminum-Cd are desirable. What is chosen from a 
natural graphite, an artificial graphite, vapor growth carbon, the carbon with which the organic 
substance was calcinated as a carbonaceous compound, and includes graphite structure is desirable. 
Moreover, a different-species compound, for example, B, P, N, S, and SiC, and B4C may also be 
included in a carbonaceous compound zero to 10% of the weight besides carbon. 
[0020] As an element with which ******** f orms chalcogenide, the periodic table 13 to 15 groups 1 
metal and metalloid element of ********** are desirable. 

[0021] As a transition-metals compound, especially independent or the multiple oxide of V, Ti, Fe, Mn, 
Co, nickel, Zn, W, and Mo, and ** have desirable chalcogenide. Furthermore, as a desirable compound, 
Lip Coq Vl-q Or (it is p=0.1-2.5, q=0-l, and z=1.3-4.5 here) given in JP,6-44,972,A can be mentioned. 
[0022] As a compound of metals other than transition metals, and semimetal, the 13th group of the 
periodic table - 15 group's element, independent or the oxide which consists of two or more sorts of 
those combination of aluminum, Ga, Si, Sn, germanium, Pb, Sb, and Bi, and chalcogenide are chosen. 
For example, aluminum 203, Ga 203, SiO, Si02, GeO, Ge02, SnO, Sn02, SnSi03, PbO, and Pb02, 
Pb 203, Pb 204, Pb 304, and Sb 203, Sb 204, Sb 205, Bi 203, Bi 204, Bi 205, SnSi03, GeS, GeS2, 
SnS, SnS2, PbS, PbS2, Sb two S3, Sb two S5, and SnSiS3 etc. it is desirable, moreover, these - Li2 
SnO, a multiple oxide 3, for example, Li2 GeO, with lithium oxide,2 you may be . 
[0023] As for the above-mentioned compound chalcogen compound and a multiple oxide, it is desirable 
that it is mainly amorphous at the time of cell inclusion. An amorphous substance is an object which has 
the broadcloth dispersion band which has top-most vertices from 20 degrees to 40 degrees with 2theta 
value with the X-ray diffraction method which is said here, and which used CuK alpha rays, and you 
may mainly have a crystalline diffraction line. Among the crystalline diffraction lines preferably looked 
at by 40 degrees or more 70 degrees or less with 2theta value, it is 100 or less times that they are 500 or 
less times of the diffraction line intensity of the top-most vertices of the broadcloth dispersion band 
looked at by 20 degrees or more 40 degrees or less with 2theta value desirable still more preferably, and 
the strongest reinforcement is 5 or less times especially preferably, and is not having the most desirable 
crystalline diffraction line. 

[0024] The above-mentioned compound chalcogen compound and a multiple oxide are conjugated 
compounds which consist of the periodic table 13 to transition metals and a 15 group element, and its 
compound chalcogen compound and multiple oxide which make a subject two or more sorts of elements 
in B, aluminum, Ga, In, Tl, Si, germanium, Sn, Pb, P, As, Sb, and Bi are more desirable. Furthermore, it 
is a multiple oxide preferably. Especially a desirable thing is a multiple oxide which makes a subject two 
or more sorts of elements in B, aluminum, Si, germanium, Sn, and P. Since amorphous structure is 
mainly embellished, these compound chalcogen compounds and a multiple oxide may also contain the 
periodic table's element or halogen of one to three groups. Moreover, transition metals may also be 
included. 

[0025] In the above-mentioned negative-electrode ingredient, the amorphous multiple oxide which 
makes tin a subject is desirable, and it is expressed with the following general formula (1) or (2). 
SnMl a Ot General formula (1) 

The inside of a formula, and Ml Expressing aluminum, B, P, Si, germanium, the 1st group element of 
the periodic table, the 2nd group element, the 3rd group element, and two or more sorts of elements 
chosen from a halogen, a expresses 0.2 or more and 3 or less number, and t expresses 1 or more and 7 or 
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less number. 
[0026] 

Snx Tl-x Ml a Ot General formula (2) 

Among a formula, T expresses a transition-metals metal and expresses V, Ti, Fe, Mn, Co, nickel, Zn, W 3 
and Mo. x expresses 0.1 or more and 0.9 or less number. Ml , a, and t are the same as a general formula 
(1). 

[0027] In the compound of a general formula (1), the compound of the following general formula (3) is 
more desirable. 

SnM2 b Ot General formula (3) 

The inside of a formula, and M2 Expressing aluminum, B, P, germanium, the 1st group element of the 
periodic table, the 2nd group element, the 3rd group element, and two or more sorts of elements chosen 
from a halogen, b expresses 0.2 or more and 3 or less number, and t expresses 1 or more and 7 or less 
number. 

[0028] In the compound of a general formula (3), the compound of the following general formula (4) is 

still more desirable. 

SnM3 c M4 d Ot General formula (4) 

The inside of a formula, and M3 It is at least one sort of aluminum, B, P, and germanium M4 Expressing 
at least one sort of the 1st group element of the periodic table, the 2nd group element, the 3rd group 
element, and a halogen, c is 0.2 or more and two or less number, d is 0.01 or more and 1 or less number, 
and 0.2<c+d<3 and t express or more 1 seven or less number. 

[0029] In this invention, especially the amorphous oxide that makes a subject further Sn and germanium 
of the following general formula (5) is desirable. 
SnGee M5 f M4 g Ot General formula (5) 

The inside of a formula, and M5 It is at least one sort chosen from aluminum, P, and B M4 At least one 
or more sorts of elements of the 1st group element of the periodic table, the 2nd group element, the 3rd 
group element, and a halogen are expressed like a general formula (4). e is 0.001. It is one or less figure 
above. In f, 0.2 or more figures [ two or less ] and g express or more 0.01 one or less figure, and t 
expresses 1 or or more 3 seven or less figure. It is much more desirable that it is the amorphous oxide 
shown. 

[0030] Although any approach of the calcinating method and a solution method can be used for the 
amorphous multiple oxide of this invention, its calcinating method is more desirable. After often mixing 
the oxide or compound of an element indicated by the general formula (1) by the calcinating method, it 
is desirable to calcinate and to obtain an amorphous multiple oxide. 

[0031] As baking conditions, it is desirable that it is 5-degree-C [ or more ]/m programming rate of 200 
degrees C or less as a programming rate, it is desirable as a burning temperature that it is [ 500 degrees- 
C or more ] 1500 degrees C or less, and it is desirable that it is 100 or less hours as firing time for 1 hour 
or more. And it is desirable that it is below 2-degree-C[ or more ]/m 107 ** as a bottom temperature fall 
rate. The programming rate in this invention is the mean velocity of a temperature rise until it reaches 
"80% of burning temperature (degree-C display)" from "50% of burning temperature (degree-C 
display)", and the temperature fall rate in this invention is the mean velocity of a temperature reduction 
until it reaches "50% of burning temperature (degree-C display)" from "80% of burning temperature 
(degree-C display)." You may cool all over a firing furnace and a temperature fall is taken out outside a 
firing furnace again, for example, may be supplied underwater and may be cooled, moreover, gun given 
in 217 pages (Gihodo Shuppan 1987) of ceramic processing ~ law -Hammer- Anvil ~ law -slap - law - 
the - gas atomizing method, the plasma-spraying method, a centrifugal quenching method, and melt drag 
- super-quenching methods, such as law, can also be used. Moreover, you may cool using the single 
roller method given in 172 pages (Maruzen 1991) of new glass handbooks, and a congruence roller. In 
the case of the ingredient fused during baking, a baking object may be taken out continuously, supplying 
a raw material during baking. It is desirable to stir melt in the case of the ingredient fused during baking. 

[0032] Oxygen content is an ambient atmosphere below 5 volume % preferably, and a baking gas 
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ambient atmosphere is an inert gas ambient atmosphere still more preferably. Nitrogen, an argon, 
helium, a krypton, a xenon, etc. are mentioned as inert gas. The most desirable inert gas is a pure argon. 
[0033] The average grain size of the compound shown by this invention has desirable 0.1-60 
micrometers. It comes together and it is desirable that mean particle diameter is 0.7-25 micrometers, and 
60% or more of a whole product is 0.5-30 micrometers in detail. Moreover, as for the volume which a 
particle group with a particle size [ of the negative-electrode active material of this invention ] of 1 
micrometer or less occupies, it is desirable that it is 30% or less of a whole product, and the volume 
which a particle group with a particle size of 20 micrometers or more occupies is 25% or less of a whole 
product, the particle size of the ingredient to be used — the mixture of one side of a negative electrode — 
it cannot be overemphasized that it is what does not exceed thickness. In order to make.it a 
predetermined grain size, the grinder and classifier which were known well are used. For example, a 
mortar, a ball mill, a sand mill, a vibration ball mill, a satellite ball mill, a planet ball mill, a turning air- 
current mold jet mill, a screen, etc. are used. At the time of grinding, wet grinding which made organic 
solvents, such as water or a methanol, live together can also be performed if needed. It is desirable to 
perform a classification, in order to consider as a desired particle size. As the classification approach, 
there is especially no definition and it can use a screen, a pneumatic elutriation machine, etc. if needed. 
A classification can use dry type and wet. A mean diameter is a median size of a primary particle, and it 
is measured by the particle-size-distribution measuring device of a laser diffraction type. The obtained 
negative-electrode ingredient may be used after water, aqueous acids, an alkaline water solution, an 
organic solvent, and a water organic solvent wash. 

[0034] Although the example of the negative-electrode ingredient of this invention is shown below, this 
invention is not limited to these. SnAl 0.4B0.5P0.5K0.1O3.65 and SnA10.4 B0.5 P0.5 Na 0.2O3.7, 
SnA10.4 B0.3 P0.5 Rb 0.2O3.4, SnA10.4 B0.5 P0.5 Cs 0. 103.65, and SnAl 0.4B0.4P0.4O3.2, SnAl 
0.3B0.5P0.2O2.7 and SnAl 0.3B0.5P0.2O2.7, SnA10.4 B0.5 P0.3 Ba0.08Mg 0.08O3.26, SnA10.4 B0.4 
P0.4 Ba 0.08O3.28, and SnAl 0.4B0.5P0.5O3.6, SnA10.4 B0.5 P0.5 Mg 0. 103.7 [0035] SnA10.5 B0.4 
P0.5 MgO.l F0.2 03.65 and SnB0.5 P0.5 LiO.l Mg 0.1F0.2O3.05, SnB0.5 P0.5 K0.1 Mg 0.1F0.2O3.05, 
SnB0.5 P0.5 K0.05Mg0.05F0.1 03.03, and SnB0.5 P0.5 K0.05Mg0.1 F0.2O3.03 and SnA10.4 B0.5 
P0.5 CsO.l MgO.l F0.2 03.65, SnB0.5P0.5 Cs0.05Mg0.05F0.1 03.03, SnB0.5 P0.5 Mg 0.1F0.1O3.05, 
and SnB0.5 P0.5 Mg 0.1F0.2O3, SnB0.5 P0.5 Mg 0.1F0.06O3.07, SnB0.5 P0.5 Mg 0.1F0.14O3.03, 
SnPBa 0.08O3.58, SnPK 0.1O3.55, SnPK0.05Mg0.05O3.58, and SnPCsO.l 03.55, 
SnPBa0.08F0.08O3.54, SnPKO.l Mg 0.1F0.2O3.55, SnPK0.05Mg0.05F0. 1 03.53, SnPCsO.l Mg 
0.1F0.2O3.55, SnPCs0.05Mg0.05F0.1 03.53, [0036] Snl.l aluminum 0.4B0.2P0.6 Ba0.08F0.08O3.54 
and Snl.laluminum0.4 B0.2P0.6 Li 0.1K0.1 BaO.l F0.1 03.65 and Snl.l aluminum0.4 B0.4 P0.4 Ba 
0.08O3.34, Snl.l aluminum0.4 PCs 0.05O4.23, Snl.l aluminum0.4 PK 0.05O4.23, and Snl.2 
aluminum0.5 B0.3 P0.4 Cs 0.2O3.5, Snl.2 aluminum 0.4B0.2P0.6 Ba 0.08O3.68 and Snl.2 aluminum 
0.4B0.2 P0.6 Ba0.08F0.08O3.64 and Snl.2 aluminum0.4 B0.2 P0.6 Mg0.04Ba 0.04O3.68, Snl.2 
aluminum0.4 B0.3 P0.5 Ba 0.08O3.58, and Snl.3 aluminum0.3 B0.3 P0.4 Na 0.2O3.3, Snl.3 
aluminum0.2B0.4 P0.4 calcium 0.2O3.4, Snl.3 aluminum0.4 B0.4 P0.4 Ba 0.2O3.6, Snl.4 aluminum0.4 
PK 0.2O4.6, Snl.4 aluminum0.2 BaO.l PK 0.2O4.45, and Snl.4 aluminum0.2 Ba0.2 PK 0.2O4.6, Snl.4 
aluminum0.4 Ba0.2 PK0.2Ba 0.1F0.2O4.9, Snl.4 aluminum0.4 PK 0.3O4.65 and Snl.5 aluminum0.2 
PK 0.2O4.4, Snl.5 aluminum0.4 PK 0.1O4.65, Snl.5 aluminum0.4 PCs 0.05O4.63, Snl.5 aluminum0.4 
PCs0.05Mg 0.1F0.2O4.63 [0037] SnGeO and 001 P0.1 B0.1 K0.5 O -- 1, 65, SnGeO, and 02P0.3 K0.1 O 
-- 1, 84, SnGeO, and 02P0.15B0.15K0.1 O -- 1, 69, SnGeO, and 05P0.3 B0.4 K0.1 O - 2 and 5 -- SnGeO 
and 05P0.8 K0.1 O -- 3, 15, SnGeO, and 05P0.6 B0.3 MgO.l K0.1 O - 3 and 8 -- SnGeO and 05P0.5 
B0.5 Cs0.05K0.05O -- 3, 15, SnGeO, and 1 P0.9 K0.1 O - 3 and 5 -- SnGeO and 1 P0.7 B0.2 K0.1 
MgO.l O ~ 3 and 3 - SnGeO and 1 P0.5 B0.5 Ba0.05K0.1 O - 2 and 3 - SnGeO and 1 P0.5 B0.5 
Pb0.05K0.1 O -- 2 and 3 -- SnGeO and 1 P0.5 B0.5 Mg0.05K0. 1503,325, SnGeO and 1 P0.5 B0.5 Mg 
0.2K0.05O3,425, SnGeO, 1 P0.5 B0.5 Mg 0.0103,201, SnGeO, 1 P0.5 B0.5 aluminum0.05Mg 
0.1K0. 103,425, SnGeO, and 1 P0.5 B0.5 MgO.l LiO.l O -- 3, 35, and [0038] SnSi0.5 aluminumO.l 
B0.2P0.1 calcium 0.4O3.1, SnSi0.4 aluminum 0.2B0.4O2.7 and SnSi0.5 aluminum0.2 B0.1 P0.1 Mg 
0.1O2.8, SnSi0.6 aluminum 0.2B0.2O2.8, SnSi0.5 aluminum 0.3B0.4P0.2O3.55, SnSi0.5 aluminum 
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0.3B0.4P0.5O4.30, and SnSi0.6 aluminum 0.1B0.1 P0.3 03.25, SnSi0.6 aluminumO.l BO.l PO.l Ba 
0.2O2.95. SnSi0.6 aluminumO.l BO.l PO.l calcium 0.2O2.95, SnSi0.6 aluminum0.4 B0.2 Mg 0.1O3.2, 
SnSi0.6 aluminum 0.1B0.3P0.1O3.05, SnSi0.6 aluminum0.2 Mg 0.2O2.7, SnSi0.6 aluminum0.2 
calcium 0.2O2.7, SnSi0.6 aluminum 0.2 P0.2 03, SnSi 0.6B0.2P0.2O3, SnSiO.8 Aluminum 0.2O2.9, 
SnSiO.8 Aluminum 0.3B0.2P0.2O3.85, SnSi 0.8B0.2O2.9, SnSiO.8 Ba 0.2O2.8, SnSiO.8 Mg 0.2O2.8, 
SnSiO.8 Calcium 0.2O2.8, SnSi 0.8P0.2O3.1 [0039] Sn0.9 Mn 0.3B0.4P0.4 calciumO.l RbO.l 02.95 
and Sn0.9 Fe0.3 B0.4 P0.4 calciumO.l Rb 0.1O2.95 and Sn0.8 Pb0.2 calcium 0.1P0.9O3.35, Sn0.9 
MnO.l Mg 0.1P0.9O3.35, Sn0.2 Mn0.8 Mg 0.1P0.9O3.35, Sn0.7 Pb0.3 calcium 0.1P0.9O3.35 [0040] 
The chemical formula of the compound which baking was carried out [ above-mentioned ] and obtained 
is computable from the weight difference of the fine particles before and behind baking as inductively- 
coupled-plasma (ICP) emission spectrochemical analysis and a shortcut method as a measuring method. 
[0041] 50-700-mol% per negative-electrode ingredient of the amount of light metal insertion to the 
negative-electrode ingredient of this invention is good until it approximates it to the deposition potential 
of the light metal, but although it is desirable, it is especially desirable, for example. [ 100-600-mol% 
of] Many the burst sizes are so desirable that there are to the amount of insertion. The insertion 
approach of a light metal has electrochemical and the desirable chemical and thermal approach. The 
approach of inserting electrochemically the light metal contained in positive active material and the 
approach of an electrochemical process of inserting in a direct electrochemistry target from a light metal 
or its alloy are desirable. The chemical approach has mixing with a light metal, contact or an organic 
metal, for example, butyl lithium etc., and the approach of making it react. An electrochemical process 
and the chemical approach are desirable. This especially light metal has a lithium or a desirable lithium 
ion. 

[0042] Various elements can be included in the negative-electrode ingredient of invention. For example, 
the dopant of a lanthanoids system metal (Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg) and the various compounds 
(for example, compound of Sb, In, and Nb) which raise electronic conduction nature may also be 
included. 0-5-mol% of the amount of the compound to add is desirable. 

[0043] It can cover with an oxide with a chemical formula which is different from the positive active 
material used or a negative-electrode ingredient in the front face of the positive active material of the 
oxide used by this invention, or a negative-electrode ingredient. This scaling object has a desirable oxide 
containing the compound which dissolves in acidity and alkalinity. Furthermore, the high metallic oxide 
of electronic conduction nature is desirable, for example, Pb02, Fe 203, Sn02, In 203, ZnO, etc. — or it 
is desirable to include dopants (for example, a metal, a halogen, etc. from which a valence differs in an 
oxide) in these oxides, especially — desirable - Si02, Sn02, Fe 203, ZnO, and Pb02 it is . 
[0044] The amount of the metallic oxide by which surface treatment was carried out has 0.1-10 
desirable % of the weight per this positive active material or negative-electrode ingredient. Moreover, 
especially 0.2 - 5 % of the weight is desirable, and 0.3 - 3 % of the weight is the most desirable. 
[0045] Moreover, in addition to this, the front face of positive active material or a negative-electrode 
ingredient can be reformed. For example, processing by processing, the conductive polymer, 
polyethylene oxide, etc. by processing and the chelating agent is mentioned by the esterification agent in 
the front face of a metallic oxide. Moreover, the front face of a negative-electrode ingredient can also be 
reformed. For example, processing by preparing an ion conductive polymer and a polyacethylene layer 
etc. is mentioned. Moreover, positive active material and a negative-electrode ingredient may pass 
through purification processes, such as rinsing. 

[0046] an electrode — an electric conduction agent, a binder, a filler, a dispersant, an ion electric 
conduction agent, a pressure enhancement agent, and other various additives can be used for a mixture. 
In the constituted cell, if an electric conduction agent is an electronic conduction nature ingredient which 
does not cause a chemical change, it is good anything. Usually, organic conductivity ingredients, such as 
conductive metallic oxide, such as conductive whiskers, such as metal powders, such as conductive 
fiber, such as carbon black, such as graphite, such as natural graphites (flaky graphite, a scale-like 
graphite, earthy graphite, etc.) and an artificial graphite, acetylene black, KETCHIEN black, channel 
black, furnace black, lamp black, and thermal black, a carbon fiber, and a metal fiber, copper, nickel, 
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aluminum, and silver, a zinc oxide, and potassium titanate, and titanium oxide, or a polyphenylene 
derivative etc. can be included as independent or such mixture. In these electric conduction agents, 
especially concomitant use of acetylene black, and graphite and acetylene black is desirable. When 
creating the mixture of moisture powder, as for an electric conduction agent, it is desirable to use what 
was distributed underwater beforehand. Although especially the addition of an electric conduction agent 
is not limited, its 1 - 50 % of the weight is especially desirable, and its 1 - 30 % of the weight is 
desirable. In carbon or especially graphite, 2 - 15 % of the weight is desirable. 
[0047] As a binder, kinds or such mixture can be used for the polymer which has polysaccharide, 
thermoplastics, and rubber elasticity. As a desirable example, starch, polyvinyl alcohol, a carboxymethyl 
cellulose, hydroxypropylcellulose, a regenerated cellulose, diacetyl cellulose, polyvinyl chloride, a 
polyvinyl pyrrolidone, polytetrafluoroethylene, polyvinylidene fluoride, polyethylene, polypropylene, an 
ethylene-propylene-diene terpolymer (EPDM), sulfonation EPDM, styrene butadiene rubber, 
polybutadiene, a fluororubber, and polyethylene oxide can be mentioned. Moreover, when using like 
polysaccharide a lithium and the compound containing a functional group which reacts, it is desirable to 
add a compound like an isocyanate radical and to carry out deactivation of the functional group. 
Although especially the addition of the binder is not limited, its 1-50 % of the weight is especially 
desirable, and its 2-30 % of the weight is desirable, a mixture — distribution of an inner binder — 
homogeneity — even when — an ununiformity is sufficient. In this invention, the decomposition 
temperature of a desirable binder agent is a polymer 300 degrees C or more. For example, polyethylene, 
polypropylene, polytetrafluoroethylene (PTFE), Polyvinylidene fluoride (PVDF), a tetrafluoroethylene- 
hexafluoropropylene copolymer (FEP), A tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer 
(PFA), A ****-ized vinylidene-hexafluoropropylene copolymer, a ****-ized vinylidene- 
chlorotrifluoroethylene copolymer, An ethylene-tetrafluoroethylene copolymer (ETFE resin), 
polychlorotrifluoroethylene resin (PCTFE), A ****-ized vinylidene-pentafluoropropylene copolymer, a 
propylene-tetrafluoroethylene copolymer, An ethylene-chlorotrifluoroethylene copolymer (ECTFE), a 
****-ized vinylidene-hexafluoropropylene-tetrafluoroethylene copolymer, and a ****-ized vinylidene- 
perfluoromethylvinylether-tetrafluoroethylene copolymer can be mentioned. 

[0048] In the constituted cell, a filler can be used anything, if it is the fibrous ingredient which does not 
cause a chemical change. Usually, fiber, such as olefin system polymers, such as polypropylene and 
polyethylene, glass, and carbon, is used. Although especially the addition of a filler is not limited, 0-30 
% of the weight is desirable. 

[0049] The object known as an inorganic and organic solid electrolyte can be used for an ion electric 
conduction agent, and it is indicated by the term of the electrolytic solution for details. A pressure 
enhancement agent is a compound which raises the below-mentioned internal pressure, and a carbonate 
is an example of representation. 

[0050] forward and the negative electrode used for the nonaqueous rechargeable battery of this invention 
~ a positive electrode ~ a mixture or a negative electrode ~ a mixture can be painted on a charge 
collector and can be made. Forward and a negative electrode may have the protective layer introduced 
for the object of the under coat introduced for the object other than the binder layer containing positive 
active material or a negative-electrode ingredient, such as adhesion of a charge collector and a binder 
layer, and conductive amelioration, the mechanical protection of a binder layer, or chemical protection, a 
positive electrode or a negative electrode - everything but positive active material or a negative- 
electrode ingredient can be looked like [ a mixture ], respectively, and can contain an electric conduction 
agent, a binder, a dispersant, a filler, an ion electric conduction agent, a pressure enhancement agent, and 
various additives in it, respectively. An under coat and a protective layer can contain a binder, an electric 
conduction agent particle, a particle without conductivity, etc. 

[0051] Generally the electrolyte consists of a solvent and lithium salt (an anion and lithium cation) 
which dissolves in the solvent. As a solvent, propylene carbonate, ethylene carbonate, butylene 
carbonate, Dimethyl carbonate, diethyl carbonate, methylethyl carbonate, Gamma-butyrolactone, methyl 
formate, methyl acetate, 1, 2-dimethoxyethane, A tetrahydrofuran, 2-methyl tetrahydrofuran, dimethyl 
sulfoxide, 1, 3-dioxolane, a formamide, dimethylformamide, dioxolane, An acetonitrile, nitromethane, 
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ethyl mono-glyme, trialkyl phosphate, Trimethoxy methane, a dioxolane derivative, a sulfolane, 3- 
methyI-2-oxazolidinone, Aprotic organic solvents, such as propylene carbonate derivative, 
tetrahydrofuran derivative, ethyl ether, 1, and 3 -propane ape ton, can be mentioned, and these kinds or 
two sorts or more are mixed and used. As a cation of the lithium salt which dissolves in these solvents 
For example, C104-, BF4-, PF6-, and CF3 S03-, CF3 C02-, AsF6-, SbF6-, and 2 (CF3 S02) N-, 
B10C1102- and 2 (1, 2-dimethoxyethane) C104-, The anion of low-grade aliphatic-carboxylic-acid ion, 
A1C14-, C1-, Br-, I-, and a chloro borane compound and 4 phenyl boric-acid ion can be mentioned, and 
these kinds or two sorts or more can be used. It is desirable to include annular carbonate and/or un- 
annular carbonate especially. For example, it is desirable to include diethyl carbonate, dimethyl 
carbonate, and methylethyl carbonate. Moreover, it is desirable to include ethylene carbonate and 
propylene carbonate. Moreover, they are LiCF3S03, LiC104, and LiBF4 to the electrolytic solution 
which mixed suitably the propylene carbonate, 1, 2-dimethoxyethane, dimethyl carbonate, or diethyl 
carbonate other than ethylene carbonate. And/or LiPF6 The included electrolyte is desirable. At those 
supporting electrolytes, it is LiPF6. Especially the thing made to contain is desirable. 
[0052] although especially the amount that adds these electrolytes in a cell is not limited — positive 
active material, the amount of a negative-electrode ingredient, and the size of a cell --**** for initial 
complements ~ things are made. Although especially the concentration of a supporting electrolyte is not 
limited, its 0.2-3 mols per 11. of electrolytic solutions are desirable. 

[0053] Moreover, the following solid electrolytes can also be used together besides the electrolytic 
solution. It is divided into an inorganic solid electrolyte and an organic solid electrolyte as a solid 
electrolyte. The nitride of Li, the halogenide, the oxygen acid salt, etc. are well known by the inorganic 
solid electrolyte. Especially, Li3 N, Lil, Li5 NI2, Li3 N-Lil-LiOH, Li4 Si04, Li4 Si04-LiI-LiOH, x Li3 
P04-(l-x) Li4 Si04, Li2 SiS3, a phosphorus sulfide compound, etc. are effective. 
[0054] The macromolecule matrix material which made the polymer which contains the polymer, the 
polypropylene oxide derivative, or this derivative containing a polyethylene oxide derivative or this 
derivative in an organic solid electrolyte, the polymer containing an ion dissociable group, the polymer 
containing an ion dissociable group, the mixture of the above-mentioned aprotic electrolytic solution 
and a phosphoric ester polymer, and the aprotic polar solvent contain is effective. Furthermore, there is 
also the approach of adding a polyacrylonitrile to the electrolytic solution. Moreover, how to use 
inorganic and an organic solid electrolyte together is also learned. 

[0055] Moreover, other compounds may be added to an electrolyte in order to improve discharge and a 
charge-and-discharge property. For example, a pyridine, a triethyl FOSU fight, triethanolamine, Cyclic 
ether, ethylenediamine, n-glyme, hexalin acid TORIAMIDO, A nitrobenzene derivative, sulfur, a 
quinonimine dye, N-permutation oxazolidinone, and N and N f -permutation imidalidinone, Ethylene 
glycol dialkyl ether, quarternary ammonium salt, a polyethylene glycol, A pyrrole, 2-methoxyethanol, 
A1C13, the monomer of a conductive polymer electrode active material, The triethylenephosphoramide, 
trialkylphosphine, a morpholine, The crown ether like an aryl compound with a carbonyl group and 12- 
crown -4, hexamethylphosphoric triamide and 4-alkyl morpholine, the bicyclic third class amine, oil, the 
fourth class phosphonium salt, the third class sulfonium salt, etc. can be mentioned. 
[0056] Moreover, in order to make the electrolytic solution into incombustibility, a halogen-containing 
solvent, for example, a carbon tetrachloride, and a 3 fluoridation ethylene chloride can be included in the 
electrolytic solution. Moreover, in order to give fitness to elevated-temperature preservation, carbon 
dioxide gas can be included in the electrolytic solution. 

[0057] Moreover, the electrolytic solution or an electrolyte can be included in the mixture of a positive 
electrode or a negative electrode. For example, the approach of including said ion conductive polymer 
and nitromethane, and the electrolytic solution is learned. 

[0058] As a separator, it has big ion transmittance, and has a predetermined mechanical strength, and an 
insulating fine porosity thin film is used. Moreover, it is desirable to have the function to blockade a 
hole above 80 degrees C and to raise resistance. The sheet and nonwoven fabric which were built from 
organic solvent-proof nature and hydrophobicity from an olefin system polymer or glass fibers, such as 
the poly pre pyrene and/or polyethylene, etc. are used. The range where the aperture of a separator is 
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generally used as a separator for cells is used. For example, 0.01-10 micrometers is used. Generally the 
thickness of SEPARETA is used in the range of the separator for cells. For example, 5-300 micrometers 
is used. After composition of a polymer, a hole makes manufacture of a separator and it is [ but ] good 
as a direction also in dry type, the extending method or a solution, solvent removal methods, or those 
combination. 

[0059] If it is the electronic conductor which does not cause a chemical change in the constituted cell as 
a charge collector of an electrode active material, it is good anything. For example, the thing which 
made the positive electrode process carbon, nickel, titanium, or silver as an ingredient on the front face 
of aluminum or stainless steel else [, such as stainless steel, nickel, aluminum, titanium, and carbon, ] is 
used. Especially, aluminum or an aluminum alloy is desirable. The thing which made the negative 
electrode process carbon, nickel, titanium, or silver as an ingredient on the front face of copper or 
stainless steel else [, such as stainless steel, nickel, copper, titanium aluminum, and carbon ], an 
aluminum-Cd alloy, etc. are used. Especially, copper or a copper alloy is desirable. Oxidizing the front 
face of these ingredients is also used. Moreover, it is desirable to attach irregularity to a current 
collection body surface by surface treatment. As for a configuration, a film besides the foil, a sheet, the 
thing netted and punched, a lath object, a porous body, foam, the Plastic solid of a fiber group, etc. are 
used. Although especially thickness is not limited, a 1-500-micrometer thing is used. 
[0060] The configuration of a cell can apply a sheet, a cylinder, flatness, an angle, etc. to all. On a 
charge collector, the mixture of positive active material or a negative-electrode ingredient is applied, 
(coat) dried and compressed, and is mainly used. A general approach can be used for the method of 
application. For example, the reverse roll method, the direct rolling method, the blade method, the knife 
method, the extrusion method, the curtain method, the gravure method, the bar method, a dip method, 
and the squeeze method can be mentioned. The blade method, the knife method, and the extrusion 
method are desirable also in it. As for spreading, it is desirable to carry out the rate for 0.1 -100m/. Under 
the present circumstances, according to the solution physical properties of a mixture, and drying, the 
surface state of a good spreading layer can be acquired by selecting the above-mentioned method of 
application. The time of one side [ every ] ** or double-sided coincidence is sufficient as spreading. 
Moreover, continuation, an intermission, or a stripe is sufficient as spreading. Although the thickness, 
die length, and width of the spreading layer are decided with the magnitude of a cell, the thickness of the 
spreading layer of one side is in the condition of having been compressed after dry, and especially its 1- 
2000 micrometers are desirable. 

[0061] The approach generally adopted can be used as desiccation of a sheet or the dehydration 
approach. Especially, it is desirable independent or to combine and to use hot blast, a vacuum, infrared 
radiation, far infrared rays, an electron ray, and a damp wind. The range of temperature of 80-350 
degrees C is desirable, and it is especially desirable. [ of the range which is 100-250 degrees C ] 
moisture content - the cell whole - 2000 ppm or less - desirable - a positive electrode ~ a mixture and 
a negative electrode - it is desirable to make it 500 ppm or less in a mixture or an electrolyte, 
respectively in respect of cycle nature. Although the approach generally adopted can be used for the 
method of pressing a sheet, a die-press method and its calender pressing method are especially desirable. 
Especially press ** is 0.2 - 3 t/cm2, although not limited. It is desirable. The pressing speed of the 
calender pressing method has the amount of desirable 0.1 -50m/. Press temperature has desirable room 
temperature -200 degree C. As for the ratio of width of face with the negative-electrode sheet to a 
positive-electrode sheet, 0.9-1.1 are desirable. Especially, 0.95-1.0 are desirable, the content ratio of 
positive active material and a negative-electrode ingredient - a compound class and a mixture « 
although it cannot limit since it changes with formulas, it can be set as the optimal value in the 
viewpoint of capacity, cycle nature, and safety. 

[0062] this -- a mixture - after piling up through a sheet and a separator, those sheets are rolled or 
folded, are inserted in a can, connect a sheet with a can electrically, pour in the electrolytic solution, and 
form a cell can using an obturation plate. At this time, a relief valve can be used as an obturation plate. It 
may be equipped with the various insurance components known from the former besides a relief valve. 
For example, a fuse, bimetal, a PTC component, etc. are used as an overcurrent-protection component. 
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Moreover, the approach of making a cut in a cell can, the gasket crack approach, the obturation plate 
crack approach, or cutting process with a lead plate can be used for everything but a relief valve as a 
cure of internal pressure lifting of a cell can. Moreover, the protection network which built overcharge 
and the cure against overdischarge into the battery charger may be made to provide, or you may make it 
connect independently. Moreover, the method which intercepts a current by lifting of cell internal 
pressure can be provided as a cure against overcharge. At this time, the compound which raises internal 
pressure can be included i n a mixture or an electrolyte, as the compound which raises internal pressure ~ 
Li2 C03, LiHC03, Na2 CQ3 7 NaHtb3 , CaC03, and MgC03 etc. ~ a carbonate etc. is raised. A metal 
and an alloy with electrical conductivity can be used for a can or a lead plate. For example, metals or 
those alloys, such as iron, nickel, titanium, chromium, molybdenum, copper, and aluminum, are used. A 
well-known approach (electric welding of an example, a direct current, or an alternating current, laser 
welding, ultrasonic welding) can be used for the welding process of a cap, a can, a sheet, and a lead 
plate. The compound and mixture which are known from the former, such as asphalt, can be used for the 
sealing compound for obturation. 

[0063] Although not limited to especially the application of the nonaqueous rechargeable battery of this 
invention, when it carries in electronic equipment, for example, A color notebook computer, 
monochrome notebook computer, a subnote PC pen input personal computer, A pocket (palm top) 
personal computer, a note type word processor, a pocket word processor, an Electronic Book player, a 
cellular phone, and a cordless phone — a cordless handset and a pager — A handy terminal, pocket 
facsimile, a pocket copy, a pocket printer, A headphone stereo, a video movie, a liquid crystal television, 
a handy cleaner, Portable CD, a mini disc, an electric shaver, an electronic translating machine, a land 
mobile radiotelephone, a transceiver, a power tool, an electronic notebook, a calculator, memory card, a 
tape recorder, radio, a backup power supply, memory card, etc. are mentioned. In addition, as a 
noncommercial use, an automobile, an electric car, a motor, a luminaire, a toy, a game device, a load 
conditioner, an iron, a clock, a stroboscope, a camera, medical equipment (a pace maker, hearing aid, 
and a shoulder are also **** etc.), etc. are mentioned. Furthermore, it can use as the various objects for 
munitions, and an object for space. Moreover, it is also combinable with other rechargeable batteries and 
solar batteries, or a primary cell. 

[0064] Although it is desirable to put the desirable thing of the above-mentioned chemistry ingredient or 
a cell component part together as for the desirable combination of this invention, both acetylene black is 
also included as an electric conduction agent especially as positive active material including Lix Co02 
and LixMn 204 (it is 0<=x<=l here). The positive-electrode charge collector is carrying out 
configurations, such as the network and sheet which are made from stainless steel or aluminum, a foil, 
and a lath. It is desirable to use at least one sort of compounds containing a lithium metal, a lithium alloy 
(Li-aluminum), a carbonaceous compound, an oxide (LiCoV04, Sn02, SnO, SiO and Ge02, GeO, 
SnSi03, and SnSi0.3 aluminum 0.1B0.2P0.3O3.2), a sulfide (TiS2, SnS2, SnS, GeS2, GeS), etc. as a 
negative-electrode ingredient. The negative-electrode charge collector is carrying out configurations, 
such as the network and sheet which are made from stainless steel or copper, a foil, and a lath. In the 
mixture used with positive active material or a negative-electrode ingredient, carbon materials, such as 
acetylene black and a graphite, may be mixed as an electronic conduction agent, a binder is independent 
in elastomers, such as a polymer containing fluorine-containing thermoplasticity compounds, such as 
poly vinylidene fluoride and poly fluoro ethylene, and an acrylic acid, styrene butadiene rubber, and 
ethylene-propylene terpolymer, ~ or it can mix and use. moreover - as the electrolytic solution - 
ethylene carbonate - farther - as the combination of ester compounds, such as annular [, such as diethyl 
carbonate and dimethyl cull BONETO, ], un-annular carbonate, or ethyl acetate, and a supporting 
electrolyte - LiPF6 - containing - further - LiBF4 and LiCF3 S03 etc. - it is desirable to mix and use 
lithium salt. Furthermore, independent or those combination of polypropylene or polyethylene are 
desirable as a separator. Any of a cylinder, flatness, and a square shape are sufficient as the gestalt of a 
cell. It is desirable to equip a cell with a means (an example, an internal pressure open sand mold relief 
valve, a current cutoff mold relief valve, separator that raises resistance at an elevated temperature) by 
which insurance is securable also for malfunction. 
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[0065] 

[Example] Although an example is raised to below and this invention is explained in more detail, unless 
the main point of invention is exceeded, this invention is not limited to an example. 
After the example 1 negative-electrode active material introduced oxygen bridge formation into this 
20% of the weight from 10 using the petroleum pitch, it was calcinated at 1000 degrees C in inert gas. 
the place which measured the true specific gravity of this active material in the pycnometer — 1 .54 
g/cm3 it was . The jet mill ground this active material in mean particle diameter of 20 micrometers, this 
- a negative-electrode active material - carrying out as 90 % of the weight and a binder — 
polyvinylidene fluoride resin (PVDF) - 10 % of the weight -- mixing - a negative electrode - the 
mixture was produced, next, this negative electrode « the mixture was distributed in N-methyl 
pyrrolidone. the above-mentioned negative electrode ~ the distributed object of a mixture was applied to 
both sides of band-like copper foil with a thickness of 10 micrometers by the extrusion method, carried 
out compression molding with the calender press machine after desiccation, and the band-like negative 
electrode was produced, the mixture after molding - 80 micrometers and width of face were set to 
41mm, and, as for thickness, die length set both sides to 300mm. 

[0066] LiCo02 o f marketing to positive active material as a positive electrode 87% of the weight, the 
scale-like' graphite was added 6% of the weight, 3% of the weight, the polytetrafluoroethylene water 
distribution object was added as a binder, CMC was further, added for acetylene black 1% of the weight 
as 3 % of the weight and a dispersant, and the sample C-l which applied to both sides of aluminium foil 
with a thickness of 20 micrometers the slurry which kneaded water as a medium and was obtained by 
the same approach as the above-mentioned negative electrode was created. Then, the sample C-2 which 
applied similarly to both sides of aluminium foil with a thickness of 20 micrometers the slurry which 
adds a sodium hydrogencarbonate to the same slurry as the above 1% of the weight, and is obtained was 
created. Next, it changed into the sodium hydrogencarbonate used with the sample C-2, various kinds of 
salts shown with a table 1 were added, and the sample was created similarly. 

[0067] the above-mentioned positive electrode and a negative electrode — the separator of polyethylene 
nature ~ between ~ inserting — as winding and the electrolytic solution — ethylene carbonate and 
diethylene carbonate ~ the ratio of 2:8 ~ mixing ~ a supporting electrolyte ~ LiPF6 one-mol % ~ the 
cell of a cylinder mold was created using what was contained. It prepared each cell ten [ at a time ], and 
the charge-and-discharge cycle of 1300mA:4.10 V or 2 hours which carries out CC-valve flow 
coefficient charge, and discharges to 2.8V by 1300mA constant current was repeated. The discharge 
capacity of the 250 cycle eye to the discharge capacity (henceforth initial capacity) of 10 cycle eye was 
calculated by the percentage. A result is shown in a table 1 . 
[0068] 

[A table 1] 
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[0069] Cycle engine performance with the sufficient cell which used C-l without salts is not obtained, 
but it turns out that the cell which used salts to this shows the good engine performance so that clearly 
from a table 1. 

[0070] Example 2 lithium carbonate and cobalt carbonate are mixed so that it may become Li:0 2 = 
1:1.1, 900 degrees C is calcinated in air for 5 hours, and it is LiCo02. The active material D-l which the 
lithium carbonate mixed was produced. In this active material, a lithium carbonate is LiCo02. It 
received and was mixing 2% of the weight. C-2 [ next, ] of an example 1 -- setting ~ a lithium carbonate 
— LiCo02 it receives and becomes 2% of the weight — as — a positive electrode — a mixture — the 
sample D-2 added to inside was produced. It prepared each cell ten [ at a time ] like the example 1, and 
the cycle property was evaluated. Furthermore, the constant-current discharge capacity of 1500mA was 
measured with the capacity at the time of 300mA constant-current discharge (rate property). 
Consequently, the cycle property of the cell which used the sample D-l indicated the outstanding engine 
performance to be 94% to being 81% by the cell which used the sample D-2. although [ furthermore, ] 
the case of D-l of a rate property is 79% - receiving - D-2 - 89% and high current proper 
************ things were understood. 

[0071] The following composition was performed as an example 3 negative-electrode active material. 
10.3g [ of pyrophosphoric-acid tin ], 6.7g [ of tin protoxides ], 1 ,7g [ of boron oxide ], 0.69g [ of 
potassium carbonate ], 0.4g [ of magnesium oxides ], and diacid-ized germanium l.Og was blended 
dryly, it put into the crucible made from an alumina, and temperature up was carried out to 1000 degrees 
C by part for bottom 15-degree-C/of an argon ambient atmosphere. After calcinating at 1 100 degrees C 
for 12 hours, the temperature was lowered even to the room temperature by part for 10-degree-C/, it 
took out from the firing furnace, and SnGeO.l B0.5 P0.5 Mg 0.1K0.1O3.35 was obtained. Coarse 
grinding of this compound was carried out, the jet mill ground further, and powder with a mean particle 
diameter of 7.0 micrometers was obtained (compound 1-1). This is an object which has the broadcloth 
peak which has top-most vertices near 28 degree with 2theta value in the X-ray diffraction method 
which used CuK alpha rays, and the crystalline diffraction line was not looked at by 40 degrees or more 
70 degrees or less with 2theta value, the above-mentioned compound ~ a negative-electrode active 
material - carrying out - 83 % of the weight and a scale-like graphite - 9 % of the weight and 
acetylene black - as 3 % of the weight and a binder « poly vinylidene fluoride resin (PVDF) ~ 4 % of 
the weight — mixing — a negative electrode — the mixture was produced, next, this negative electrode ~ 
water was kneaded for the mixture as a medium with 1 % of the weight of carboxymethyl celluloses, 
and the slurry was produced, the above-mentioned negative electrode ~ the distributed object of a 
mixture was applied to both sides of band-like copper foil with a thickness of 10 micrometers by the 
extrusion method, carried out compression molding with the calender press machine after desiccation, 
and the band-like negative electrode was produced, the mixture after molding ~ 36 micrometers and 
width of face were set to 55mm, and, as for membranous thickness, die length set both sides to 510mm. 
[0072] LiCo02 of marketing to positive active material as a positive electrode 94% of the weight, 2- 
ethylhexyl acrylate, acrylonitrile, and an acrylic acid mixed the copolymer of 8:1:0.5 for acetylene black 
2% of the weight as a binder 3% of the weight, like the negative electrode, with 1 .5 % of the weight of 
carboxymethyl SERUSU, water was kneaded as a medium and the slurry was produced. The sample E-l 
which applied the above-mentioned slurry to both sides of aluminium foil with a thickness of 20 
micrometers by the same approach as the above-mentioned negative electrode was created. Then, as a 
sodium hydrogencarbonate shown to the same slurry as the above in a table 2, the slurry to which the 
addition was changed was produced, and it applied to both sides of aluminium foil with a thickness of 
20 micrometers similarly. 

[0073] The winding cell was created for the positive electrode created above like the example 1, and the 
cycle property was evaluated similarly. A result is shown in a table 2. 
[0074] 
[A table 2] 
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[0075] As shown in a table 2, when an addition was 0.02 or less % of the weight, sufficient cycle 
improvement effect did not show up. On the other hand, in 10% of the weight or more of the amount, 
some was worse than the time of cycle nature being the proper range, and it became clear that 
exfoliation of a mixture was partly observed at the time of winding. Therefore, this invention 
understands that the range of a publication is desirable for an addition. 

[0076] As the electrolytic solution of the cell which used the thin film layer containing two for the 
electrolytic solution in E-3 created in the example 4 example 3, ethylene carbonate / diethylene 
carbonate / dimethyl carbonate is mixed by 2:4:4, and they are LiPF6 / LiBF4 as a supporting 
electrolyte. It was used at a rate of 95:5. Consequently, compared with the time of the electrolytic 
solution used in the example 3, the result with the quite as good capacity survival rate after 200 cycles as 
98% or more was obtained. 



[Translation done.] 
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